. See also [Str-Sh] . On an heuristic level, the main difference between (1.14) and (1.19) is absence of finite speed propagation.
The general problem for (1.14), (1.15) seems still unresolved. Given a nonlinear equation, parameters may often be extracted from the nonlinearity using partial Birkhoff normal forms and amplitude-frequency modulation. This has been pursued for instance in [K-P] for 1D NLS of the form and in [B5] for the 2D-equation.
The basic difference with the corresponding topic in the theory of classical smooth dynamical systems are new resonance problems due to an infinite dimensional phase space. These difficulties are particularly severe in space dimension D &#x3E; 2.
Several methods have been developed. In [K] , the classical KAM and Melnikov scheme based on eliminating the perturbation by consecutive canonical transformations has been reworked in the context of finite dimensional tori in infinite dimensional phase space, provided there are no multiplicities or near-multiplicities in the normal frequencies. In the context of (3.1) this restriction limits the application to 1D-models with Dirichlet of Neumann bc's. Recall that the periodic spectrum (J"n) of -d2 dx2 + V appears typically in pairs 03BB2n-1,03BB2n, where roughly rapidly for ~ oo.
In higher dimension, unbounded multiplicities result from a possible large number of lattice points on a circle (or sphere) of radius R when R ~ oo.
One of the most interesting developments in this research is the emerging of new techniques to overcome this problem. The pioneering paper here is that of W. Craig and E. Wayne [C-Wa] [B5] ) . In fact, the first new application relates to the classical Melnikov theorem in finite dimensional phase space which remains valid in the presence of multiple normal frequencies.
PDE's also provide a natural setting for problems of infinite-dimensional invariant tori. There has been research on this topic by various authors. Some of the models considered in mathematical physics only present finite interactions, cf. [F-S-Wa] . In other (more recent) investigations, frequencies are chosen sufficiently lacunary to avoid diophantine problems. My particular interest here goes to KAM tori constructed on the full set of frequencies (only of quadratic growth) for an NLS of the form Here the nonlinearity is fixed and V is taken to be a "typical" potential. Construction of such KAM tori was performed independently by J. Poschel and the author using different methods (see [P] , [B6] 
